In vivo somatic delivery of plasmid DNA and retrograde transport to obtain cell-specific gene expression in the central nervous system.
We utilised the retrograde transport machinery of neurones to deliver naked plasmid DNA into the central nervous system. A 5.4-kb fragment of the glycine receptor (GlyR) alpha1 subunit gene was cloned and used to drive the expression of a construct encoding for the enhanced green fluorescent protein (EGFP). Injections of the plasmid DNA in the tongue of mice resulted in the expression of the marker protein in hypoglossal motor neurones, showing that the GlyRalpha1 promoter sequence is sufficient to drive expression of the transgene. In order to determine the specificity of expression of the 5.4-kb fragment of the GlyR alpha1 subunit gene promoter, we subsequently injected the plasmid DNA into the mouse central nucleus of the amygdala. This nucleus receives projections from the parabrachial nucleus, a brainstem area that has a high density of GlyRs, and from the insular cortex, a forebrain structure devoid of GlyRs. We observed EGFP-labelled neurones in the parabrachial nucleus, but not in the insular cortex, indicating that the 5.4-kb GlyR alpha1 subunit gene promoter confers specificity of expression. This approach provides a simple and rapid way to identify, in vivo, promoter elements that mediate neurone-specific gene expression.